INTRODUCTION
Newly founded colonies of social insects frequently pass through progressive de- velopmental stages characterized by distinct patterns of growth and resource allocation. Such developmental patterns are hypothesized to maximize colony survival and eventual reproductive output (Oster and Wilson, 1978 (Seeley, 1985; Winston, 1987) .
While all honey bees reproduce by swarming, temperate and tropical races exhibit marked differences in developmental and reproductive strategies. Temperate climate swarms must establish in early spring and summer to allow sufficient time to build up the colony population size and food reserves necessary to survive a prolonged winter (Seeley and Visscher, 1985 ; Lee and Winston, 1987) . As a result, the swarming season in temperate regions is relatively brief, and newly founded colonies must focus their efforts on both brood production and food (primarily honey) storage. New temperate climate colonies typically do not swarm during their first year, and then subsequently produce 1-3 swarms per year (Seeley, 1978; Winston, 1980 ; Lee and Winston, 1987) .
In contrast, tropical honey bee races, most of which occur in Africa (Ruttner, 1988) , do not experience winter and have an extended foraging season that permits the establishment of colonies virtually year round (Fletcher, 1991;  Otis, 1991;  McNally and Schneider, 1992) . Also, tropical colonies experience high rates of predation, which may further favor high rates of reproductive swarming (Schneider and Blyther, 1988; Winston, 1992) . Thus, colonies often produce multiple swarms during a prolonged period, and newly established colonies frequently swarm during their first year (Winston, 1979; Winston et al, 1983; Otis, 1991) . Increased swarm output, in conjunction with an extended availability of forage, favors an emphasis on brood production and little food storage (Winston et al, 1981; Schneider and Blyther, 1988; McNally and Schneider, 1992 (Winston, 1979 (Winston, , 1981 Winston and Taylor, 1980 Schneider, 1992; Schneider and McNally, 1992a Schneider, 1992 , 1994 , and Schneider and McNally, 1992a (Woyke, 1976; Winston et al, 1979; Schneider, 1990a,b; Schneider and McNally, 1992b) . Older larvae and pupae are usually not eaten. As a result, colonies preparing for seasonal absconding contain few eggs, no young larvae, and increasing amounts of empty comb. Departure from the nest is delayed until the sealed brood has emerged. The remaining food stores are consumed before the nest is abandoned, and thus absconding colonies leave behind mostly empty combs Schneider, 1990a; McNally and Schneider, 1992 All colonies dissected between mid-June and July, and 78% of the colonies examined during the first 4 months of the study, were newly established (fig 1) . We did not observe thriving colonies until mid-August, and swarming was observed only in October and November. These data suggest that the vast majority of the dissected colonies were founded during the early part of the study, and that the observed comb areas reflected the growth and development occurring during 1 establishment and swarming cycle. Nevertheless, we cannot rule out the possibility that some of the swarming and thriving colonies observed in the later months had persisted in the study area from the preceding year.
Colony size (inferred from total comb area) increased fairly steadily throughout the establishment and swarming period, although the colonies dissected in November tended to be somewhat smaller (fig 2a) .
When viewed over all 58 nests that contained comb, there was a highly significant, positive correlation between total comb area and data of excavation (r= 0.373; P < 0.01).
The proportion of total comb area utilized for either brood rearing or food storage remained fairly constant (75-95%) throughout the study period (fig 2b) , and there was no correlation between proportion of comb utilized and date of dissection (r= 0.10; P > 0.05). However, as the study progressed the allocation of comb to worker brood production declined, while that for food storage increased. There was a highly significant, negative correlation between the proportion of comb area containing brood and date of dissection (r=-0.490; P < 0.01).
Worker brood accounted for 78.8 ± 13.6% of total comb area throughout the establishment period (June-September), but then declined to 48.9 ± 22.7% during the swarming season (October-November; t-test; P < 0.01; fig 2b) . There was a significant, positive correlation between the proportion of comb area containing food and date of dissection (r= 0.495; P < 0.01). Food storage accounted for only 9.8 ± 8.8% during the establishment period, but increased to 30.5 ± 20.1 % during the swarming season (t-test; P < 0.01; fig 2b) .
The allocation of food comb to honey versus pollen storage also changed during the study period (fig 2c) . There was a highly significant, negative correlation between the proportion of food comb area containing pollen and the date of dissection (r=-0.762; P < 0.01). The correlation between the proportion of food comb containing honey was significantly and positively correlated with date of dissection (r = 0.662; P < 0.01). During June-September, 87.4 ± 29.0% of food comb area consisted of pollen, while 8.6 ± 22.7% contained honey (1 newly established nest contained no stored food). In contrast, during the swarming season, pollen storage declined to 36.6 ± 21.8% (ttest; P < 0.01), and honey storage increased to 63.4 ± 21.8% of food comb area (t-test; P < 0.01; fig 2c) .
Both drone comb areas and drone brood production increased during the study period, and peaked in the swarming season (fig 3) . However, there was no correlation between date of dissection and drone comb area (r= 0.315) or date of dissection and the proportion of drone comb containing drone brood (r = 0.178; P > 0.05 for both correlations). The proportion of total comb area that consisted of drone comb remained low throughout the study period (2.5 ± 2.2%). Drone comb was observed primarily from September-November (fig 3) Schneider, 1992) . Newly established colonies grew rapidly, devoted most available comb space to raising worker brood, and stored little food. What food was stored consisted almost entirely of pollen, which provides the proteins and fats necessary for brood production (Danka et al, 1987; Winston, 1987) . Foraging activity during the establishment period is concentrated predominantly on pollen collection (Schneider, 1989; Schneider and McNally, 1992b) (Schneider and McNally, 1992c) . Indeed, when recently founded colonies are disturbed workers flee the combs and may abandon the nest (Schneider and Blyther, 1988; Schneider and McNally, 1992c The period of rapid growth in A m scutellata colonies was followed by the production of reproductives, at which time worker brood rearing declined and food storage increased. In general, in the present study colonies delayed the construction of drone comb and the rearing of drone brood until total comb area was 4 000-5 000 cm 2 (figs 2 and 3). Maximum drone production occurred during the swarming season, although drones may be reared at low, sporadic levels throughout much of the year (McNally and Schneider, 1994) . The rearing of virgin queens and the production of swarms were observed only during October and November. Defensive behavior is greatest at this time, which may reflect larger colony size and increased ability to mount attacks, or greater levels of investment in colony growth and reproductive output (Schneider and McNally, 1992c) .
The decreased worker brood production during the swarming season may have resulted from 2 interacting factors. First, the laying activity of swarming queens declines (Allen, 1955 (Allen, , 1960 Schneider, 1990a Schneider, 1992; Schneider and McNally, 1992a,b) . However, many colonies emigrate during these months and consume all remaining honey stores prior to departure (Schneider and McNally, 1992a (Winston, 1979; Winston and Taylor, 1980; Winston et al, 1983 
